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PROBLEM TO BE SOLVED: To provide a 
lithographic apparatus and a device manufacturing 
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SOLUTION: In a lithographic projection apparatus, a 
liquid supply system maintains liquid in a space 
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between the final element of the projection system and the substrate of the lithographic 
projection apparatus. A shutter member is provided to take the place of the substrate in 
containing the liquid in the liquid supply system during substrate exchange. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

- The radiation system which supplies a radiation projection beam, 

- The supporting structure which supports the pattern formation means which serves to give a pattern 
to a projection beam according to a desired pattern, 

- The substrate table holding a substrate, 

- The projection system which projects the projection beam to which the pattern was given on the 
target part of a substrate, 

- The element of the last of said projection system, and the liquid supply system which supplies an 
immersion liquid to the space between said substrates 

It is ******** lithography projection equipment, 

Equipment characterized by having further a means to maintain the element of said last in the 
condition of having contacted the liquid when said substrate moves from under said projection 
system and separates from said projection system. 
[Claim 2] 

Equipment according to claim 1 which said maintenance means arranges face to face with said 
projection system by side of said supply system, and is equipped with the shutter member which can 
make it possible to shut up said immersion liquid into said projection system and said liquid supply 
system between said shutter members. 
[Claim 3] 

Equipment according to claim 2 said whose shutter member is the front face of said substrate table. 
[Claim 4] 

Equipment according to claim 2 with said shutter member disengageable from the remaining part of 

equipment. 

[Claim 5] 

Equipment according to claim 4 with which said shutter member and/or said substrate table have a 
means to hold said shutter member possible [ a release ] on said substrate table. 
[Claim 6] 

Equipment according to claim 4 or 5 further equipped with a means to attach said shutter member in 
said liquid supply system possible [ a release ]. 
[Claim 7] 

Equipment according to claim 5 or 6 with which said means attached possible [ said means and/or 
release which are held possible / a release ] was equipped with the magnetic means. 
[Claim 8] 

Equipment according to claim 5, 6, or 7 with which said means attached possible [ said means and/or 
release which are held possible / a release ] equipped said substrate table and/or the liquid supply 
system with the reduced pressure outlet which draws said shutter member. 
[Claim 9] 

Equipment according to claim 8 with which it has the seal member in which said liquid supply 
system is prolonged along a part of boundary [ at least ] of said space, and confines said liquid, said 
seal member is equipped with the source of low voltage for sealing between said seal members and 
said substrates, and said source of low voltage constitutes said a part of means [ at least ] attached 
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possible [ a release ]. 
[Claim 10] 

The front face of said substrate said shutter member turned [ substrate ] to the element of said last in 
the held location, and equipment given in any 1 term to claims 2-9 which has the main front face of a 
coplane substantially. 
[Claim 11] 

Equipment given in any 1 term to claims 2-10 which said shutter member equipped with the mark 
for guiding said shutter member. 
[Claim 12] 

Equipment according to claim 1 1 further equipped with the sensor which measures the location of 
said shutter member using said mark. 
[Claim 13] 

Equipment given in any 1 term to claims 2-12 by which said shutter member is arranged in said seal 
member when a liquid supply system is equipped with the seal member prolonged along a part of 
boundary [ at least ] of the space between the last element and a substrate table and shuts up said 
liquid. 
[Claim 14] 

Equipment given in any 1 term to claims 1-13 which said liquid supply system equipped with a 
means to remove a liquid from said space, and the gas inlet which supplies Flushing Guth to said 
space. 
[Claim 15] 

- The step which prepares the substrate partially covered with the radiation susceptibility ingredient 
layer at least, 

- The step which supplies a radiation projection beam using a radiation system, 

- The step which uses a pattern formation means and gives a cross-section pattern to a projection 
beam, 

- The element of the last of the projection system used at said projection step, and the step which 
supplies the immersion liquid which fills the space between said substrates partially at least, 

- The step which projects the radiation beam to which the pattern was given on the target part of a 
radiation susceptibility ingredient layer, 

- The step which is made to move said substrate from under said projection system, and is separated 
from said projection system 

It is the ****** device manufacture approach, 

The approach characterized by the element of said last being maintained by the condition of having 
contacted the liquid even after moving said substrate from under said projection system and 
separating from said projection system. 
[Claim 16] 

The approach according to claim 15 by which the element of said last is maintained by the condition 
of having contacted said immersion liquid when a shutter member is arranged face to face with said 
projection system by side of said supply system and said immersion liquid is made to be shut up into 
said projection system and said liquid supply system between said shutter members by it. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention, 

- The radiation system which supplies a radiation projection beam, 

- The supporting structure which supports the pattern formation means which serves to give a pattern 
to a projection beam according to a desired pattern, 

- The substrate table holding a substrate, 

- The projection system which projects the projection beam to which the pattern was given on the 
target part of a substrate, 

- The element of the last of said projection system, and the liquid supply system which supplies an 
immersion liquid to the space between said substrates 

It is related with ******** lithography projection equipment. 
[0002] 

The vocabulary "a pattern formation means" used on these specifications must be widely interpreted 
as what points out the means which can use the cross-section pattern corresponding to the pattern 
formed in the target part of a substrate for the purpose given to an incident radiation beam. In this 
context, the vocabulary "a light valve (light valve)" can also be used. Generally, said pattern 
corresponds to the specific stratum functionale of devices, such as an integrated circuit under 
manufacture into a target part, (refer to following). There is the following in the example of such a 
pattern formation means. 
[0003] 

- Mask. The concept of a mask may be set to lithography, and is known and mask types, such as a 
binary, an alternation phase shift, and an attenuation phase shift, and various hybrid mask types in a 
list are included in this. If such a mask is arranged in a radiation beam, according to the pattern on a 
mask, the alternative transparency (in the case of a transparency mask) or the reflection (in the case 
of a reflective mask) of radiation which carried out incidence to the mask will take place. It is the 
mask table which guarantees that said supporting structure can generally hold a mask in the location 
of the request in an incident radiation beam in the case of a mask, and that a mask can be moved to a 
radiation beam when you wish. 

[0004] 

- Programmable Miller Alley. An example of such equipment is the front face which can address the 
matrix type which has a viscoelasticity control layer and a reflector. The field where, as for such a 
basic principle of equipment, the reflector (for example) was addressed reflects incident light as the 
diffracted light, and the field which is not addressed reflects incident light as the non-diffracted light. 
Except for said non-diffracted light, it can leave only the diffracted light using a suitable filter from a 
reflective beam. Thus, the pattern according to the addressing pattern of a matrix type addressable 
field is given to a reflective beam. In programmable Miller Alley's alternative example, matrix 
arrangement of small Miller who can lean each according to an individual centering on a shaft is 
used by [ which apply suitable partial electric field ] depending especially or using a piezo-electric 
actuation means. Also in this case, addressing of a matrix type is possible for Miller, and addressed 
Miller reflects an incident radiation beam in the different direction from Miller who is not addressed. 
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Thus, the pattern according to the addressing pattern of matrix type addressable Miller is given to a 
reflective beam. Required matrix type addressing can be carried out using a suitable electronic 
means. A pattern formation means can be equipped with one or more programmable Miller Alley in 
both of the examples explained in the top. The detailed information of Miller Alley who stated here 
can be acquired from the PCT patent application WO 98/38597 and WO 98/33096 in U.S. Pat. No. 
5296891 included in this specification by reference and No. 5523193, and a list, programmable 
Miller Alley's case — said supporting structure ~ as a frame or a table — shape can be taken -- these - 

- the need — responding » immobilization — or suppose that it is movable. 
[0005] 

- Programmable LCD array. The example of such structure has appeared in U.S. Pat. No. 5229872 
included in this specification by reference, programmable Miller Alley's case — the same — the 
supporting structure ~ as the frame also in this case, or a table — shape can be taken — these — the 
need — responding — immobilization — or suppose that it is movable. 

[0006] 

Although especially the example that the remaining part of this specification is a specific location, 
and contains a mask and a mask table is targeted in order to make it intelligible, he has to understand 
the general principle discussed with such an example in the broader context of the pattern formation 
means indicated previously. 
[Background of the Invention] 
[0007] 

Lithography projection equipment can be used for example, by integrated-circuit (IC) manufacture. 
In such a case, a pattern formation means can produce the circuit pattern corresponding to each layer 
of IC, and can carry out image formation of this pattern to the target part (for example, part 
containing one or more dies) of the substrate (silicon wafer) by which coating was carried out in the 
layer of a radiation susceptibility ingredient (resist). Generally a single substrate includes all the 
networks of the adjoining target part which 1 time per every ** was followed and was irradiated by 
the projection system. There is a machine of two different types in the present equipment which uses 
pattern formation with the mask on a mask table. With the lithography projection equipment of one 
type, each target part is irradiated by exposing the whole mask pattern at once into one target part. 
Such equipment is usually called the wafer stepper. In the alternate device currently generally called 
scan step type (step-and-scan) equipment, a gradual progress scan is carried out in the reference 
direction (the "seem" direction) which was able to give the mask pattern under a projection beam, and 
it irradiates [ coincidence ] being un-parallel by carrying out the synchronous scan of the substrate in 
parallel with this direction at each target part. Since a projection system generally has a scale factor 
M (generally <1), the rate V which scans a substrate table becomes what applied the rate which scans 
a mask table for a scale factor M. The detailed information about the lithography equipment 
explained here can be acquired from U.S. Pat. No. 6046792 included in this specification by 
reference. 
[0008] 

In the manufacture process which used lithography projection equipment, image formation of the 
pattern (for example, pattern on a mask) is carried out on the substrate partially covered with the 
layer of a radiation susceptibility ingredient (resist) at least. Before this image formation step, a 
substrate experiences various procedures, such as spreading of a primer, spreading of a resist, and 
software BEKU. After exposure, a substrate experiences other procedures, such as for example, after 
[ exposure ] BEKU (PEB), development, hard BEKU, and measurement/inspection of a feature that 
carried out image formation. This procedure of a series of is used for each layer of a device, for 
example, IC, as the base which forms a pattern. Subsequently such a layer by which pattern 
formation was carried out experiences various processes, such as etching, an ion implantation 
(doping), metallization, oxidation, and chemical machinery polishing. All of these processes mean 
completion of each layer. When two or more layers are required, this whole procedure or its 
deformation procedure must be repeated to each new layer. Finally, the device located in a line in a 
row on the substrate (wafer) is obtained. Subsequently, by techniques, such as dicing and sewing 
(sawing), it dissociates from each other, and each device can be attached on a carrier after that, or 
these devices can connect it to a pin. The detailed information about such a process is Peter included 
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in this specification by reference, van Zant work "Microchip FabricatiomA Practical Guide to 
Semiconductor Processing", the 3rd edition, McGraw Hill Publishing Co., 1997, ISBN It can obtain 
from 0-07-067250-4. 
[0009] 

Since it is made intelligible, a projection system may be called a "lens" from now on. However, the 
vocabulary "a lens" must be widely interpreted as what includes a projection system including 
dioptric system, catoptric system, and cata-dioptric system various type. It may operate according to 
the design type of the above-mentioned arbitration, the component which guides, fabricates and 
controls a radiation projection beam can be included, and a radiation system may also call such a 
component a "lens" independently collectively hereafter. Furthermore, lithography equipment can be 
used as the equipment of the type which has two or more substrate tables (and/or, two or more mask 
tables). By such "multi-stage" machine, while being able to use the table of these additions for 
coincidence in parallel or using one or more tables for exposure, a preparation step can be carried out 
on the table of other one or more. Dual stage lithography equipment is indicated by U.S. Pat. No. 
5969441 included in this specification by reference, and WO 98/40791. 
[0010] 

Dipping a substrate in the liquid which has a comparatively high refractive index, for example, 
water, and filling the space between the element of the last of a projection system and a substrate 
within lithography projection equipment, is proposed, in a liquid, since the wavelength of exposure 
radiation becomes short, the point of this approach is being able to form a smaller feature (the system 
of the effectiveness of a liquid is effective - increase of NA and increase of the depth of focus can 
also be considered). 
[0011] 

However, dipping a substrate or a substrate, and a substrate table into a liquid bath (for example, 
referring to U.S. Pat. No. 4509852 by which the whole is included in this specification by reference) 
means that there is a lump of a big liquid which has to make it accelerate during scan exposure. By 
this, an additional motor or an additional more powerful motor may be needed, and the turbulent 
flow in a liquid may bring about the effect [********** ] which is not desirable. 
[0012] 

The one solution approach proposed is the approach of supplying a liquid only to the field (a 
substrate having bigger surface area than the element of the last of a projection system generally) to 
which the element of the last of a projection system and the substrate between substrates were 
localized by the liquid supply system. One configuration method for [ this ] being proposed is 
indicated by WO 99/49504 by which that whole is included in this specification by reference. As 
shown in drawing 9 and 10, after supplying a liquid in the migration direction of the substrate 
preferably seen from the last element on the substrate from at least one inlet port IN and passing 
through the bottom of a projection system, this liquid is taken out from at least one outlet OUT. That 
is, when a substrate is scanned in the direction of -X under the last element, a liquid is supplied from 
the +X side of an element and is sampled from the -X side. This arrangement is roughly shown in 
drawing 9 . A liquid is supplied from an inlet port IN and sampled by the outlet OUT connected to 
the source of low voltage in the opposite side of an element. Although the liquid is supplied in 
drawing 9 along the direction to which it sees from the last element and a substrate moves, it must 
not necessarily do so. Various sense, and the inlet port/outlet of a number can be arranged around the 
last element. An example is shown in drawing 10 . In this drawing, 4 sets of the inlet port/outlets 
which counter are regularly arranged around the last element. 
[0013] 

In such arrangement and other arrangement which supplies a liquid only to the field to which the 
substrate was localization-ized, the substrate itself serves to confine the liquid of a liquid supply 
system in the space between the element of the last of a projection system, and a substrate. At for 
example, the time of substrate exchange etc. removes a substrate, and when not taking other cures, a 
liquid will flow out of a liquid supply system. It is clear that it is in the situation which this must 
avoid. A substrate can be moved after removing a liquid from this space. However, if the residual 
liquid object which will remain inevitably if a liquid supply system is emptied gets dry, a desiccation 
spot may remain in the front face of the element of a projection system dipped in the liquid between 
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exposure. This is clearly harmful for maintaining the engine performance of a projection system 
highly. Moreover, when space is re-filled up with a liquid, it may be hard to avoid formation of a 
bubble. Filling of the liquid to space may take time amount, and throughput time amount may 
become short. 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0014] 

The purpose of this invention is to offer the lithography projection equipment which is lithography 
projection equipment which can carry out immersion lithography, and can avoid or reduce removal 
of the liquid from the liquid supply system at the time of substrate exchange. 
[Means for Solving the Problem] 
[0015] 

These purpose and other purposes are lithography equipment indicated in the paragraph of the 
beginning of this specification, and when said substrate moves from under said projection system 
and separates from said projection system, they are attained by the equipment based on this invention 
characterized by having further a means to maintain the element of said last in the condition of 
having contacted the liquid. 
[0016] 

If it does in this way, the remains of desiccation of the front face of the element of the last of a 
projection system can be prevented. This solution is ideal only for the field to which the substrate 
was localization-ized to the liquid supply system which supplies an immersion liquid. One 
arrangement can contain the jet which injects a liquid to the last element during substrate exchange. 
Other arrangement is arranged face to face with said projection system by side of said liquid supply 
system, and the shutter member which can make it possible to shut up said immersion liquid into 
said projection system and said liquid supply system between said shutter members is offered. 
[0017] 

In this arrangement, a shutter member can be moved under a liquid supply system after exposure of a 
substrate, and it can confine a liquid. Instead of a shutter member being a substrate is carried out, it is 
equal to the localization-ized field, or the size of a shutter member is larger than the localization-ized 
field, therefore since the liquid between a liquid supply system and a shutter member cannot flow 
out, without losing a liquid from a liquid supply system, it can move a substrate from a substrate 
table and can be separated from a substrate table. 
[0018] 

In the one example, a shutter member is the front face of said substrate table. It is made to move after 
exposure in this arrangement to the location where a substrate can be removed and a shutter member 
is arranged [ substrate ] in a substrate table at coincidence at a liquid supply system top. Seals, such 
as a gas seal which can be used for sealing the seal member which forms opening for said projection 
beam to pass [ to extend along a part of boundary / at least / of said space, in order to confine said 
liquid, and ] even a substrate during exposure, are activation-kept carried out, and between a liquid 
supply system and shutter members can be sealed. A shutter member plugs up this opening. Or a 
shutter member can be raised to a seal member, a seal member can be made to contact, and a seal can 
be deactivated if it carries out like this. 
[0019] 

In the alternative example, a shutter member is disengageable from the remaining part of equipment. 
The shutter member is still more nearly movable to the remaining part of equipment. That is, a 
shutter member is comparatively small, has a configuration like a ** plate probably, and is not 
permanently attached in other parts of equipment. Since the shutter member has been arranged on a 
liquid supply system and has been independent of a substrate table, in this example, it can move a 
substrate table after exposure and can pull apart a substrate table from a liquid supply system 
completely. It is desirable that a shutter member is supported with this example on a substrate table 
during exposure, therefore it is desirable that a shutter member and/or a substrate table have a means 
to hold a shutter member possible [ a release ] on a substrate table. Furthermore, a means to attach a 
shutter member in a liquid supply system possible [ a release ] can be arranged. A means to hold 
possible [ the means attached possible / a release / and/or a release ] can be equipped with the 
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magnetic means which produces the force required for anchoring or maintenance, these means — or a 
substrate table and/or a liquid supply system can be equipped with the reduced pressure outlet which 
draws a shutter member. In the case of the means attached possible [ a release ], the gas seal which 
seals between a liquid supply system and substrates can be used during exposure, and the force of 
attaching a shutter member at a liquid supply system can be acquired. 
[0020] 

A liquid supply system is equipped with a means to remove a liquid from space, and the gas inlet 
which carries out Flushing of said space in other examples. This may touch and be needed for a chip 
box because of contamination of a liquid, or, probably may be needed during a long-term halt of 
equipment. Thus, a liquid can be removed from space and Flushing of the space can be carried out 
by gas. Subsequently, a shutter member is attached in opening and a lens is protected. 
[0021] 

According to other modes of this invention, the device manufacture approach is offered. This 
approach, 

- The step which prepares the substrate partially covered with the radiation susceptibility ingredient 
layer at least, 

- The step which supplies a radiation projection beam using a radiation system, 

- The step which uses a pattern formation means and gives a cross-section pattern to a projection 
beam, 

- The element of the last of the projection system used at said projection step, and the step which 
supplies the immersion liquid which fills the space between said substrates partially at least, 

- The step which projects the radiation beam to which the pattern was given on the target part of a 
radiation susceptibility ingredient layer, 

- The step which is made to move said substrate from under said projection system, and is separated 
from said projection system 

Implication, 

Even after moving said substrate from under said projection system and separating from said 
projection system, it is characterized by the element of said last being maintained by the condition of 
having contacted the liquid. 
[0022] 

Although use of the lithography equipment of this invention in IC manufacture is referred to 
especially on these specifications, please understand clearly that this equipment has many of other 
possible application. The equipment of this invention can be used by manufacture of induction and 
the detection pattern of for example, an integrated optics system and magnetic-domain memory, a 
liquid crystal display panel, the thin film magnetic head, etc. In the context of such alternative 
application, this contractor needs to understand that it must be thought that the vocabulary "the 
reticle", the "wafer", or the "die" used on these specifications is replaced by the respectively more 
general vocabulary "a mask", a "substrate", and a "target part." 
[0023] 

The vocabulary "radiation" and the "beam" which are used on these specifications include the 
electromagnetic radiation of all types including an ultraviolet radiation (for example, wavelength 
365, 248, 193, and 157 or 126nm radiation). 
[0024] 

Next, the example of this invention is illustrated with reference to attached schematic drawing. 
[0025] 

The same reference mark directs the same part among drawing. 

[Example] 

[0026] 

The lithography projection equipment based on the specific example of this invention is roughly 
shown in drawing 1 . This equipment, 

- With the radiation systems Ex and IL which supply the radiation (for example, UV radiation) 
projection beam PB, and this specific case, it is the radiation source LA further, 

- The 1st body table MT connected to the 1st positioning means which is equipped with the mask 
holder holding Mask MA (for example, reticle), and arranges a mask correctly to Item PL (mask 
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table) 

- The 2nd body table WT connected to the 2nd positioning means which is equipped with the 
substrate holder holding Substrate W (for example, silicon wafer by which coating was carried out 
by the resist), and arranges a substrate correctly to Item PL (substrate table) 

- The projection system PL to which the front face of the target (for example, one or more dies are 
included) part C of Substrate W is made to carry out image formation of the part by which Mask MA 
was irradiated "lens" (for example, refraction lens system) 

Preparation ******. 
[0027] 

This equipment is transparency (for example, it has transparency mask) mold equipment as 
illustration. However, generally (for example, it has a reflective mask), it can also consider as 
reflective mold equipment, this equipment — or programmable Miller Alley of a type who stated 
previously can also use the pattern formation means of other classes. 
[0028] 

The radiation source LA (for example, excimer laser) produces a radiation beam. Directly, after this 
beam passes adjustment devices, such as the beam expander Ex, it is supplied to an illumination 
system (lighting system) IL. A lighting system IL can be equipped with the adjustment device AM 
which sets up the breadth (usually called sigma outer and sigma INNA) of the radial outside of the 
angle intensity distribution of a radiation beam, and/or the radial inside. Furthermore, generally, a 
lighting system is equipped with other various components for Integrator IN, Capacitor CO, etc. 
Thus, the beam PB which carries out incidence to Mask MA has desired homogeneity and cross- 
section intensity distribution. 
[0029] 

although the radiation source LA can be held about drawing 1 into housing of lithography (for 
example, it often comes out so when the radiation source LA is mercury lamp — as) projection 
equipment, please separate the radiation source from lithography projection equipment, arrange it, 
and care about that the radiation beam which the radiation source produced can be supplied to 
equipment (for example, suitable induction Miller's assistance — borrowing). The scenario of this 
latter is often used, when the radiation source LA is an excimer laser. This invention and a claim 
include the scenario of these both. 
[0030] 

The projection beam PB crosses the mask MA held on the mask table MT. After being alternatively 
reflected by Mask MA, the projection beam PB passes Lens PL. Lens PL converges the projection 
beam PB on the front face of the target part C of Substrate W. Using the 2nd positioning means (and 
the interferometer measurement means IF), the substrate table WT can be correctly moved so that 
another target part C may be arranged on a path as Beam PB. After similarly using the 1st 
positioning means, for example, taking out Mask MA mechanically from a mask library, Mask MA 
can be correctly arranged to the path of Beam PB during a scan. Generally migration of the body 
tables MT and WT is realized by drawing 1 using the long stroke module (rough positioning) and 
short stroke module (fine positioning) which are not specified. However, in the case of a wafer 
stepper, the mask table MT can be connected only to a short stroke actuator (in contrast with scan 
step type equipment), or the mask table MT can be fixed. 
[0031] 

The equipment of illustration can be used in the two different modes. 
[0032] 

1. In step mode, maintain the mask table MT at the condition of having essentially stood it still, and 
project the whole image of a mask at once on the front face of one target part C "by namely, 1 time 
of flash." Subsequently, the substrate table WT is moved in x and/or the direction of y so that 
another target part C can be irradiated by Beam PB. 

[0033] 

2. In scan mode, although the same scenario is essentially applied, differ in that the given target part 
C is not exposed by 1 time of a "flash." Instead, it can move in the direction "the so-called scanning 
direction of y", for example, the direction, in which the mask table MT was given at a rate v, 
therefore the projection beam PB scans the image top of a mask. The same direction or the same 
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opposite direction is made to carry out the synchronized drive of the substrate table WT to 
coincidence by rate V=Mv. However, M is the scale factor of Lens PL (generally M= 1/4 or 1/5). 
The comparatively big target part C can be exposed without sacrificing resolution, if it does in this 
way. 
[0034] 

The liquid reservoir 10 between the projection system PL and the substrate W arranged on the 
substrate stage WT is shown in drawing 2 . The liquid reservoir 10 is filled with the liquid 1 1 which 
has the comparatively high refractive index supplied by the inlet port / outlet duct 13, for example, 
water. In a liquid, the radiation wavelength of a projection beam becomes short rather than the inside 
of air or a vacuum, and this liquid has the effectiveness that resolving of a smaller feature can be 
performed. It is known well that the resolution limit of a projection system will be especially decided 
by the wavelength of a projection beam and numerical aperture of a system. Existence of a liquid can 
also be considered to be increase of effective numerical aperture. Furthermore, if numerical aperture 
is fixed, the liquid is effective in increase of the depth of focus. 
[0035] 

The desirable contact loess seal to Substrate W is formed in the perimeter of the image field of the 
projection lens PL, therefore a liquid is shut up, and a reservoir 10 fills the space between the main 
front faces of a substrate and the optical elements of the last of the projection system PL which faced 
the projection system PL. A reservoir is formed of the seal member 12 arranged under the element of 
the last of the projection lens PL, and to a perimeter. Therefore, a liquid supply system supplies a 
liquid only to the field to which the substrate was localization-ized. The seal member 12 constitutes a 
part of liquid supply system for filling the space between the element of the last of a projection 
system, and Substrate W with a liquid. This liquid is supplied to the space inside the seal member 12 
under a projection lens. The seal member 12 is prolonged a little more highly than the element of the 
lower limit of a projection lens, and a liquid goes up more highly than the element of this last. 
Therefore, a liquid serves as a shock absorber. The upper limit of the seal member 12 has the inner 
circumference edge which was in agreement with the configuration of the element of the last of a 
projection system or a projection system exactly. An inner circumference edge can be made round, 
for example. An inner circumference space-under-the-porch edge forms opening which was in 
agreement with the configuration of the image field, for example, a rectangular configuration, 
exactly. It must not be ** and this must not necessarily be so. A projection beam passes this opening. 

[0036] 

A liquid 1 1 is shut up into a reservoir 10 by the sealing device 16. This sealing device is a contact 
loess seal, i.e., a gas seal, as shown in drawing 2 . Pressurization supply is carried out from an inlet 
port 15 in the crevice between the seal member 12 and Substrate W, and this gas seal is formed of 
the gas sampled from the 1st outlet 14, for example, air, and synthetic air. The overpressure of a gas 
inlet 15, the reduced pressure level of the 1st outlet 14, and the geometry of a crevice are arranged so 
that a high-speed air current may arise to the inside toward the optical axis of the equipment which 
shuts up a liquid 1 1 . as every seal comes out so and there is, some liquids are considered that it is 
likely to flow out of the 1st outlet 14. 
[0037] 

The liquid reservoir demarcated by drawing 9 and 10 with the element of the last of an inlet port IN, 
Outlet OUT, Substrate W, and the projection lens PL is shown. The liquid supply system shown in 
drawing 9 equipped with the inlet port IN and Outlet OUT and 10 like the liquid supply system of 
drawing 2 supplies a liquid to the space between the element of the last of a projection system, and 
the field where the main front face of a substrate was localization-ized. 
[0038] 

During exposure, Substrate W serves as a bottom wall of a liquid reservoir, and confines a liquid in 
the space between the projection system PL and Substrate W by it as drawing 2 and 9 show. 
[0039] 

The substrate table WT based on the 1st example of this invention is shown in drawin g 3 . If this 
substrate table WT is used, before the image formation to Substrate W top finishing and removing 
Substrate W from the substrate table WT, the need of emptying a liquid reservoir is avoidable. The 
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shutter member 100 (it is also called a cover plate, an edge seal member, a gap seal means, a 
member, or a middle plate) is arranged for this purpose. The shutter member 100 is a front face 
separate from a substrate front face, and is a coplane in this example as substantially as the main 
front face whose shutter member 100 is the top face of Substrate W, and are the top face / the main 
front face of the substrate table WT which adjoined the edge of Substrate W exactly (a top face is a 
field which is in the bottom on drawing). The area of the shutter member 100 is fully large, therefore 
when the substrate table WT is moved so that the projection system PL and the seal member 12 may 
be arranged on the shutter (dotted line shows like) member 100, it prevents a shutter member's 
plugging up opening of the seal member 12 completely, and a liquid leaking out from opening. In 
this location, Substrate W can be removed from the substrate table WT using the usual substrate 
handling device. When the edge of Substrate W is close to the edge of the shutter member 100 (that 
is, the crevice between the substrate W arranged on a certain thing which holds a pimple table, a 
chuck, or Substrate W on the substrate table WT, and the edge of the shutter member 100 is 
comparatively small) and the edge of a substrate moves in the bottom of opening of the seal member 
12, a liquid is not lost suddenly. The substrate table WT can be lifted toward a projection system, 
and opening can be plugged up, therefore the seal means 1 6 can be made to deactivate. 
"Example 2" 
[0040] 

The 2nd example of this invention is shown in drawing 4 . This example is amelioration of the 1st 
example, it separates the substrate table WT from the projection system PL and the seal member 12 
completely, removes Substrate W from the substrate table WT, and enables it to put a new substrate 
on the substrate table WT. Therefore, this example can be used together with for example, a dual 
stage machine. 
[0041] 

In this 2nd example, the gestalt of the plate which has the main cross sectional area with the bigger 
shutter member 150 than the area of the field where the seal member 12 was localization-ized, or 
opening is taken. If it is a wrap thing about opening, the configuration of the shutter member 150 is 
arbitrary. To both the substrate table WT and the seal member 12 instead of a substrate, the shutter 
member 150 is movable and can be attached in the seal member 12 with the means of arbitration. 
Two examples of an anchoring means are explained later. 
[0042] 

After forming an image in Substrate W, the substrate table WT is moved so that the shutter member 
150 may be located under opening of the seal member 12. While the crevice between Substrate W 
and the top face of the substrate table WT and the crevice between the top face of the substrate table 
WT and the top face of the shutter member 150 are small, therefore having passed through the 
crevice top, a liquid is not destructively lost from a reservoir 10. The substrate table WT and the 
shutter member 150 between the top face (the main front face) of Substrate W, and Substrate W and 
the shutter member 150 are arranged so that it may become a coplane substantially mutually (a top 
face is a field which is in the bottom on drawing). When arranged under the projection system PL, 
the shutter member 150 adheres to the inferior surface of tongue of the seal member 12, and is a 
wrap about the opening. Subsequently, the seal member 12 is moved to a Z direction (the direction 
of an optical axis), and it pulls away from the substrate table WT, or the substrate table WT is 
lowered and it pulls away from the seal member 12. Subsequently, the substrate table WT can be 
moved to other locations, and Substrate W can be exchanged there. After putting a new substrate on 
the substrate table WT and carrying out required (setting for example, to a dual stage machine) 
alignment or other measurement (for example, leveling), the substrate table WT is moved to the 
location which can rearrange the shutter member 150 on the substrate table WT, subsequently to the 
bottom of the projection system PL, the substrate table WT is moved so that Substrate W may come, 
and it enables it to start exposure. 
[0043] 

Of course, the shutter member 1 50 can also be offered on the body in [ instead of / on the substrate 
table WT ] lithography equipment. For example, the robot arm which moves so that a shutter 
member may be arranged under a projection system after exposure can be offered. 
[0044] 
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The location of the shutter member 1 50 changes with the passage of time. Therefore, the means for 
arranging focusing on a shutter member or the means for pursuing the location of a shutter member 
at least is useful. This means can be used as the machine arranged to the landing field of the shutter 
member on the substrate table WT, light, an electric sensor, or the sensor of other types, and can 
arrange/or such a sensor in a liquid supply system (for example, seal member 12). To such a system, 
a quartz shutter member is desirable, and it is [ as opposed to / especially / the equipment exposed by 
193nm ] desirable, or — or — in addition, the through lens sensor and detector which use the 
reflective signal from the marker on the shutter member 500 are arranged. A reflective signal is 
combined with a detector through a beam splitter. Such a system is applicable to the midst which the 
substrate stage WT is moving, and its throughput improves by it. or — or — in addition, the location 
of a shutter member can be measured with the photosensor on the substrate table WT. In this case, a 
mark (for example, pattern which makes radiation wavelength penetrate) is applied to the inferior 
surface of tongue or top face of the shutter member 150, and while the projection system PL is 
exposing the mark, the location of the shutter member 150 can be measured by the sensor on the 
substrate table WT. This mark can measure the variation rate of a shutter member, when 
transparency image sensors (TIS) or a spot sensor transparent and arranged on the substrate table 
WT is used and a shutter member is attached in a liquid supply system to the radiation from a 
projection system (or other radiation sources). According to the design of the mark on a shutter 
member, it is in the substrate table WT and usable transparency image sensors (TIS) or a spot sensor 
can already be used. Thus, equipment can record a change of the location of a shutter member with 
time by sensing the location of a shutter member periodically by sensing, every [ every cycle / every 
10 cycles or 100 cycles ], or when it is regarded as the need. Subsequently, required adjustment can 
be carried out. 
[0045] 

Or a quad eel sensor (quad cell sensor) can also be attached in the center of the shutter member 1 50. 
That location can be measured, when the absorption (or transparency) spot is arranged in this Miller 
Brock's center, therefore the shutter member 150 has been arranged on the substrate stage WT after 
use. A quad eel sensor consists of four photosensitive cells arranged at the square. When there is a 
light beam at the core, the output of four eels is equal. When a sensor shifts to one side, the output of 
the eel by the side of it increases compared with the eel of the opposite side. Therefore, when 
attaching the shutter member 1 50 in a liquid supply system at a degree, the bias from a desirable 
location can be amended. 
[0046] 

Other approaches of arranging focusing on the shutter member 150 which does not contain 
complicated location sensing are approaches of giving the configuration itself settled in the center to 
the shutter member 150, when taken up by the liquid supply system. The shutter member 150 thicker 
than required thickness which has the edge of the cone form which fits into opening of a liquid 
supply system as a suitable example can be considered. 
[0047] 

One method of attaching the shutter member 150 in the inferior surface of tongue of the seal member 
12 at drawing 5 is shown. By this approach, the seal 16 of the seal member 12 is used effectively. 
When the shutter member 1 50 has been arranged under opening, an outlet 14 is operated and an inlet 
port (gas) 15 is not operated. With the reduced pressure produced to an outlet 14, the shutter member 
1 50 can be drawn, it can fully fix to the inferior surface of tongue of the seal member 1 2, and 
opening can be sealed by it. When the shutter member 150 is rearranged on the substrate table WT, 
the normal function of a seal 16 can be made to be able to resume and the substrate table WT can be 
moved to an exposure location. The shutter member 1 50 can be held on the substrate table WT by 
using the reduced pressure outlet 157 connected to the source of reduced pressure through the duct 
155. In order to avoid or reduce the immersion liquid leakage down to the shutter member 150, a slot 
(it is annular) 158 is established in the perimeter of the reduced pressure outlet 157. A liquid is 
removed by the gas stream which flows the slot 158 which the slot 158 is connected to the source of 
reduced pressure through the duct 159, therefore was produced with reduced pressure. It may be 
more advantageous for the gas stream to have arisen into the slot 158, even when the shutter member 
150 is in an orientation, therefore, the duct 159 which leads the duct 156 which opened to a field 
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with the substrate table WT, for example, a top face, and was connected to the slot 158 to the source 
of reduced pressure — it can prepare in the opposite side mostly. It is more desirable to carry out 
activation, although it is not necessary in this 2nd example to carry out activation of the seal 16 
while being located so that the shutter member 150 may cover opening. 
[0048] 

An alternative means to hold the shutter member 150 on the substrate table WT, and an alternative 
means to attach the shutter member 150 in the seal member 12 are shown in drawing 6 . In this 
example, the shutter member 150 can use the magnets 160 and 170 (it is desirable that anchoring and 
removal are electromagnets so that easily) which are made of the ferromagnetic ingredient (or partial 
ferromagnetism ingredient by the assembly), therefore have been arranged at the seal member 12 and 
the substrate table WT, and the shutter member 150 can be held in a suitable location to the seal 
member 12 and the substrate table WT. By activation-keeping a seal 16 carried out, loss of a liquid 
can be suppressed to the minimum. In order to reduce or mitigate the liquid spill to the bottom of the 
shutter member 150, arrangement of the slot 158 and ducts 156 and 159 which were explained about 
the example of drawing 5 can be used also in the example of drawing 6 . 
[0049] 

the shutter member 150 is always under control - as — the substrate table WT - or it must always be 

held by at least one side of the seal member 12. 

[0050] 

As shown in drawing 6 , it is sometimes desirable at the time of substrate exchange to remove a 
liquid 1 1 from a reservoir 10. This samples a liquid through an outlet 14 or the outlet duct 13, and is 
carried out by carrying out Flushing of the space by the gas subsequently supplied through another 
gas inlet 17. This may be carried out for maintenance and cleaning of a lens may be required for it 
after this process. 
[0051] 

Of course, the description of drawin g 5 and the description of drawing 6 are also combinable. 

"Examples" 

[0052] 

The 3rd example is the same as the 2nd example except the matter indicated below. The 3rd example 
is shown in drawing 7 . As for the 3rd example, it differs from the 2nd example in that the shutter 
member 150 is put on the interior of the seal member 12. The similar point with the 2nd example is a 
point that the shutter member is separated from the substrate table WT. By moving the inside of the 
channel 250 inside the seal means 12 under the projection system PL, the shutter member 150 can be 
moved from the installation location of arbitration, and can plug up opening. 
[0053] 

The shutter member 1 50 can be made to be able to separate from the seal means 12, and the thing 
which is the need and which is made to move into the seal means 12 by the robot arm for example by 
the way, or a shutter member can have a series of leaves 300 as shown in drawing 8 . A leaf 300 
functions like the shutter of a camera. That is, a leaf is movable so that opening may not be plugged 
up, but if two or more leaves are moved so that it may touch mutually in the center of opening, a leaf 
will plug up opening. 
[0054] 

In the above, this invention was explained about the deformation gestalt of the seal member which 
supplies a liquid to the localization-ized field. However, the whole can apply equally invention 
explained above by liquid supply of the type of other arbitration, for example, reference, also to the 
deformation example shown in the liquid supply currently indicated by the Europe patent application 
number 03254078.3 included in this specification, or 03256643.2 or drawing 9 . and 10. For 
example, about both the substrate table WT and the projection system PL, in the case of the movable 
shutter member 1 50, a means to attach a shutter member in the bottom of an inlet port / outlets IN 
and OUT can be attached in the member which forms an inlet port / outlets IN and OUT, or can be 
attached in separate structure. , reduced pressure of Outlet OUT can be used, a shutter member can 
be instead, drawn to an inlet port / outlets IN and OUT, and opening can also be sealed by it. It may 
be desirable to use the shutter member which has the edge which projected so that the drop of the 
liquid from the shutter member which is not even, for example, various inlet ports/outlets, may be 
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confined. The system of the arbitration which produces the force including the source of low voltage, 
a magnetic means, a machine means, an electrostatic means, etc. can be attached, and it can be used 
to a means. 
[0055] 

Although the specific example of this invention was explained above, please understand that this 
invention can be carried out also by the approach except having indicated. The above explanation is 
not what meant limiting this invention. 
[Brief Description of the Drawings] 
[0056] 

[Drawin g 1] It is drawing showing the lithography projection equipment based on one example of 
this invention. 

[Drawing 2] It is drawing showing the liquid reservoir of the 1st example of this invention. 
[Drawing 3] It is drawing showing the 1st liquid reservoir and substrate table of an example of this 
invention. 

[Drawing 4] It is drawing showing the 2nd liquid reservoir, substrate table, and shutter member of an 
example of this invention. 

[Drawing 5] It is drawing showing the 2nd liquid reservoir, substrate table, and shutter member of an 
example of this invention. 

[Drawing 6] It is drawing showing alternative arrangement of the liquid reservoir of the 2nd example 

of this invention, a substrate table, and a shutter member. 

[Drawing 7] It is drawing showing the 3rd example of this invention. 

[Drawin g 8] It is drawing showing the example of a complete-change form of the 3rd example. 
[Drawing 9] It is drawing showing the alternative liquid supply system based on one example of this 
invention. 

[Drawing 10] It is the top view of the system of drawing 9 . 

[Description of Notations] 

[0057] 

10 Liquid Reservoir 

11 Liquid 

12 Seal Member 

13 Inlet Port / Outlet Duct 

14 Outlet 

15 Gas Inlet 
17 Gas Inlet 

100 Shutter Member 
150 Shutter Member 

155 Duct 

156 Duct 

157 Reduced Pressure Outlet 

158 Slot 

159 Duct 

160 Magnet 
170 Magnet 
250 Channel 
300 Leaf 

AM Adjustment device 

C Target part 

CO Capacitor 

Ex Beam expander 

IF Interferometric measurement means 

IL Illumination system 

IN Integrator 

LA Radiation source 

MA Mask 
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MT Mask table 

PB Projection beam 

PL Projection system (lens) 

W Substrate 

WT Substrate table 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0056] 

[Drawing 1] It is drawing showing the lithography projection equipment based on one example of 
this invention. 

[Drawing 2] It is drawing showing the liquid reservoir of the 1 st example of this invention. 
[Drawing 3] It is drawing showing the 1st liquid reservoir and substrate table of an example of this 
invention. 

[Drawing 4] It is drawing showing the 2nd liquid reservoir, substrate table, and shutter member of an 
example of this invention. 

[Drawing 5] It is drawing showing the 2nd liquid reservoir, substrate table, and shutter member of an 
example of this invention. 

[Drawing 6] It is drawing showing alternative arrangement of the liquid reservoir of the 2nd example 

of this invention, a substrate table, and a shutter member. 

[Drawing 7] It is drawing showing the 3rd example of this invention. 

[Drawing 8] It is drawing showing the example of a complete-change form of the 3rd example. 
[Drawing 9] It is drawing showing the alternative liquid supply system based on one example of this 
invention. 

[Drawing 10] It is the top view of the system of drawing 9 . 



[Translation done.] 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



11/16/2006 



JP,2004-289128,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DRAWINGS 




[Drawin g 3] 



http://www4.ipdl.ndpi .go.jp/cgi-bin/tran_web_cgi_ejj e 



11/16/2006 



JP,2004-289128,A [DRAWINGS] 



Page 2 of 4 




[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 




[Drawing 8] 




[Drawin g 10] 
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